
UNCLASSIFIED

AD NUMBER

ADB274518

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies only; Proprietary Info.; Sep
2001. Other requests shall be referred to
U.S. Army Medical Research and Materiel
Command, 504 Scott St., Ft. Detrick, MD
21702-5012.

AUTHORITY

USAMRMC ltr, DTD 01 Jul 2003

THIS PAGE IS UNCLASSIFIED



AD

Award Number: DAMD17-00-1-0632

TITLE: Mapping Genetic Modifiers of Mammary Tumor Susceptibility
in BALB/c-p53+/- Mice

PRINCIPAL INVESTIGATOR: D. Joseph Jerry, Ph.D.
Anneke C. Blackburn

CONTRACTING ORGANIZATION: University of Massachusetts

Amherst, Massachusetts 01003

REPORT DATE: September 2001

TYPE OF REPORT: Annual

PREPARED FOR: U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Distribution authorized to U.S. Government
agencies only (proprietary information, Sep 01). Other requests
for this document shall be referred to U.S. Army Medical Research
and Materiel Command, 504 Scott Street, Fort Detrick, Maryland
21702-5012.

The views, opinions and/or findings contained in this report are
those of the author(s) and should not be construed as an official
Department of the Army position, policy or decision unless so
designated by other documentation.

;a0 1 30'



NOTICE

USING GOVERNMENT DRAWINGS, SPECIFICATIONS, OR OTHER
DATA INCLUDED IN THIS DOCUMENT FOR ANY PURPOSE OTHER
THAN GOVERNMENT PROCUREMENT DOES NOT IN ANY WAY
OBLIGATE THE U.S. GOVERNMENT. THE FACT THAT THE
GOVERNMENT FORMULATED OR SUPPLIED THE DRAWINGS,
SPECIFICATIONS, OR OTHER DATA DOES NOT LICENSE THE
HOLDER OR ANY OTHER PERSON OR CORPORATION; OR CONVEY
ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL
ANY PATENTED INVENTION THAT MAY-RELATE TO THEM.

LIMITED RIGHTS LEGEND

Award Number: DAMD17-00-1-0632
Organization: University of Massachusetts

Those portions of the technical data contained in this report marked as
limited rights data shall not, without the written permission of the above
contractor, be (a) released or disclosed outside the government, (b) used by
the Government for manufacture or, in the case of computer software
documentation, for preparing the same or similar computer software, or (c)
used by a party other than the Government, except that the Government may
release or disclose technical data to persons outside the Government, or
permit the use of technical data by such persons, if (i) such release,
disclosure, or use is necessary for emergency repair or overhaul or (ii) is a
release or disclosure of technical data (other than detailed manufacturing or
process data) to, or use of such data by, a foreign government that is in the
interest of the Government and is required for evaluational or informational
purposes, provided in either case that such release, disclosure or use is made
subject to a prohibition that the person to whom the data is released or
disclosed may not further use, release or disclose such data, and the
contractor or subcontractor or subcontractor asserting the restriction is
notified of such release, disclosure or use. This legend, together with the
indications of the portions of this data which are subject to such
limitations, shall be included on any reproduction hereof which includes any
part of the portions subject to such limitations.

THIS TECHNICAL REPORT HAS BEEN REVIEWED AND IS APPROVED FOR
PUBLICATION.



Form Approved
REPORT DOCUMENTATION PAGE OMB No. 074-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining
the data needed, and completing and reviewing this collection of Information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for

reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of

Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503

1. AGENCY USE ONLY (Leave 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

blank) September 2001 Annual (1 Sep 00 - 31 Aug 01)
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

Mapping Genetic Modifiers of Mammary Tumor Susceptibility DAMD17-00-1-0632
in BALB/c-p53+/- Mice

6. AUTHOR(S)
D. Joseph Jerry, Ph.D.
Anneke C. Blackburn

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

University of Massachusetts REPORT NUMBER
Amherst, Massachusetts 01003

E-Mail: jjerry@vascl.umass.edu

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

11. SUPPLEMENTARY NOTES
Report contains color.

12a. DISTRIBUTION /AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Distribution authorized to U.S. Government agencies only (proprietary
information,Sep 01). Other requests for this document shall be
referred to U.S. Army Medical Research and Materiel Command,
504 Scott Street, Fort Detrick, Maryland 21702-5012.

13. ABSTRACT (Maximum 200 Words)

The TP53 tumor suppressor gene is critical for inhibiting tumors in many tissues.

Heterozygosity at TP53 has been associated with the Li-Fraumeni tumor susceptibility

syndrome where breast cancer is the most common tumor in women with this syndrome. We

found that the incidence of mammary tumors in mice that were heterozygous for Trp53 varied

among strains. Therefore, the mammary tumor-susceptible strain (BALB/cMed) was crossed

with a resistant strain (C57BL/6J) to create a panel of 220 backcross mice to allow

genetic mapping of chromosomal intervals containing modifiers of mammary tumor

susceptibility that varied between these strains. We have monitored tumor type and

latency in these mice for >15 months with 50 mice remaining. The incidence of mammary

tumors in the Trp53+/- backcross mice was considerably reduced compared to the BALB/c

(-60% vs 30%) confirming the presence of modifier loci in the BALB/c strain that confer

susceptibility. We are evaluating linkage of the tumor phenotype to BALB/c polymorphisms

in the Ink4a and Prdkc genes that result in proteins that have reduced activity in cell

cycle checkpoint and DNA repair activities. We have also established the mechanism by

which the wild type allele of Trp53 is lost during mammary tumor formation in these mice.

14. SUBJECT TERMS 15. NUMBER OF PAGES

Genetic mapping, p53, Susceptibility, Breast cancer 6
16. PRICE CODE

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT

OF REPORT OF THIS PAGE OF ABSTRACT

Unclassified Unclassified Unclassified Unlimited

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)
Proscribed by ANSI Std. Z39-1 8
298-102



Table of Contents

Cover ..............................................................................................

SF 298 .......................................................................................... 2

Table of Contents ............................................................................ 3

Introduction ................................................................................. 4

Body ........................................................................................... 4

Key Research Accomplishments ..................................................... 4

Reportable Outcomes ..................................................................... 4

Conclusions ................................................................................. 4

References ................................................................................... 5

Appendices ................................................................................... 5

3



Introduction:
The TP53 tumor suppressor gene is critical for inhibiting tumor development in many tissues. In

the breast epithelium, this is evident from the high incidence of breast cancers in Li-Fraumeni
syndrome (LFS) patients who inherit germline mutations in TP53 1. However, the incidence and age
of onset of breast cancer in LFS patients bearing identical mutations varies dramatically. Genes that
segregate independently of TP53 may interact with p53 status to modify tumor susceptibility in LFS
patients and in the general population. Modifier loci with subtle effects (i.e. low-penetrance alleles)
would have a complex pattern of inheritance in human populations that would be indistinguishable
from "sporadic" breast cancer and may prove to be important contributors to the overall risk of breast
cancer.

While mammary tumors are observed infrequently in C57BL/6-Trp53+/- mice 2, we have recently
demonstrated a high incidence of spontaneous mammary tumors in BALB/c mice that are
heterozygous for Trp53 (BALB/c-Trp53+/-). In female BALB/c-Trp53+/- mice, 55% developed
mammary carcinomas with a latency of 8-14 months 3. In this project we have exploited this to
determine the pattern of inheritance and genetically map chromosomal intervals harboring genes
that alter susceptibility to mammary tumors.

Body:
The initial work of mating mice to prepare female (C57BL/6xBALB/cMed)F1 progeny and

backcross to BALBIc-Trp53-1- males to prepare the mapping panel of female mice heterozygous for
Trp53 has been completed. A total of 220 females have been monitored for tumor incidence for >15
months. To date a total of 82 mammary tumors have been recovered with latency varying between
21 and 68 weeks (Appendix, figure 1). Normal tissues have been collected from which DNA mas
been extracted for analysis of genetic markers. Homozygosity for the candidate genes Ink4a and
Prdkc, for which it is known the BALB/c strain harbors variants that reduce protein function, is being
analyzed for segregation with the mammary tumor phenotype.

Key Research Accomplishments:
* The mapping panel of mice has generated the mammary phenotypes anticipated and genomic

DNA has been isolated in preparation for genotyping. The number of mice with and without
mammary tumors are sufficient to allow a genome-wide scan to provide provisional mapping of
loci that alter susceptibility to mammary tumors.

Reportable Outcomes:
* Data presented at the Gordon Research Conference in Mammary Gland Biology (June 2001).
• A respository of >80 matched normal and tumor mammary tissue and DNA has been

established. Tissues are available for genetic and histologic analyses.
• These DNA samples have been exploited to determine the mechanism by which the wild type

allele of Trp53 is lost in mammary tumors. One manuscript is in preparation describing this
mechanism.

* Dr. Anneke Blackbum was awarded a postdoctoral fellowship (DAMD17-01-1-0315) to continue
the phenotypic and genetic analysis of this mapping population.

* Dr. Blackburn has gained valuable experience with mammary gland and tumor biology in
preparation for an independent career. During this time she has demonstrated her abilities as an
independent scientist.

Conclusions:
Analysis of the inheritance of mammary tumor susceptibility in Trp53+l- mice is consistent with

recessive-acting alleles from BALB/cMed genetic background. Analysis of the Ink4a and Prdkc loci
is preliminary, but suggests that these loci can be excluded from consideration.
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Figure 1: Occurrence of mammary tumors in female Trp53+l- mice of different strain origins.
BALB-N2 is the mapping panel created with this grant. BALB-N2 are the offspring of [C57BL/6 x
83AB/c] x BALB/c-Trp53-/- matings.
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